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Industrial process coordinate control system - using channels for each coordinate containing 

position and speed feedbacks in stepwise interpolation 
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Abstract: 

SU 653597 A 

A programmed control system is described for use in guiding a moving industrial operation, e.g. arc 
welding along a given profile. The device has a channel for each coordinate and proceeds by steps from 
one reference point to the next with position and speed control. 

Memory unit (1) supplies each increment of movement to speed-setting unit (6) for each coordinate 
channel independently. 

The information passes through adder (8) and amplifier (9) for the control of slave mechanism (3), 
acting in each co-ordinate. 

The device contains feedback in each channel to position-check sensor (4) and position-control (5), with 
further feedback into input channels at speed-setting unit (6). Another feedback channel for speed ' 
sensing lies through element (7), where the result of sensing is added in adder (8) to the controlling 
information. 

When processing is complete along each co-ordinate path and the interval between reference points has 
been interpolated, desirably in equal steps, position unit (5) gives a signal to AND-gate (2) which, when 
all are completed, instructs memory (1) to proceed with the next step. The exclusion of complex 
calculating procedures during each step provides the simplest possible control system and the necessary 
reliability. 
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H3o6peTeHHe othochtca k o6jiacTH npo- 
rpaMMHoro ynpaanCHHH MHoroKoopAHHaTHbiMH 

yCTpOHCTBaMH H MOKCT 6blTl> HCHOJlbSOBaHO 
npH COSAaHHH CHCTCM ynpaSJieHHH ABH>KeHHeM 

pa6owero opraHa npOMbiuiJieHHoro po6oTa no 
saAaHHO^ TpaeKTopHM, nanpHMep npH iiyroeoM ^ 
caapKe no KOHxypy. 

M3BecTHO ycTpoHCTBO KOHTypHoro yn- 
paBJlCHHW npOMbllDJieHHblM po6oTOM, coAep)Ka- 
luee 6jiok naMJiTH, HHTepnoJiaTOp h. no Ka>K- 
AOH peryjiHpyeMOH KOOpAMHaTe ycM^HTCJib, io 

npHBOA, iiaTMHK nanOKCHHH H AaTMHK CKopoc- 
TH 1 1 ] . OaHBKO 3TO ycrpOHCTBO HBJlHerCfl CJIO>K- 

HblM. 

Handojiee 6.fiH3KHM rexHuqecKHM peiueHHCM 

K H306peTeHHIO flBJineTCH yCTpOHCTBO, coAep- 

>Kaiuce jiHHeHHWH MHTepnaawTop, 6j)ok nawn- 
TH M no Ka>KiiOH peryjiHpyeMOH KOopAHHaTe 
nocAeAOBarejibHO coeAHHeHHbie cyMMaTop, vch- 

JIMTCJlb H npHBOA, CB«3aHHbIH C AaTMHKOM HO- 

jioKeriHn h AarqHKOM cKopocTH, bwxoa koto- 
poro noAKAiOMeH k nepsoMy bxoav cyMMaxo- 20 
pa 12]. 

HeAOcraTKOM sroro ycxpoHCTBa jiBJiflercH 
HajiMMHe cjio>KHoro BbmHCJiHTesbHoro ycxpoH- 
CTBa — HHTepnojiHxopa, peaiiHsyiomero <I)yHK- 
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UMOHaAbHyio 3aBHCHMOcxb MOKAy nepCMeiue- 
HH51MH no peryAHpycMbiM KOopAHHaxaM. 

UeAbio H3o6peTeHH« ABJinexca ynpomeHMe 
it noBbiuieHHe HaAe>KHOCxH ycxpoHcxsa. 

JXjlfl 3XOrO yCXpofiCXBO COAep>KHX aAeMCHT 

H M no Ka>KAofl per\MHpyeMOH KoopAHHaxe 
nocjieAOBaxcAbHO coeAHHCHHwe 6jiok aaAanHH 

CKOpOCTH H 6jIOK KOHXpOJIH nOJIO^KeHKR, BXOpOH 
BXOA Koxoporo nOAKAKWeH K BblXOAy AaX'lHKa 

noAo>KeHHH, a nepBbiii buxoa — k nepBOMy 

BXOAy 6J10Ka SaAaHHR CKOpOCXH, Bxopofi bw- 
XOA KOTOpOrO COeAHHCH CO BXOpWM BXOAOM 

cyMMaxopa, Bxophie exoaw 6aokob KOHxpOJiH 
nojio>KeHHn noAKJiio^eHw k cooxBexcxByiomHM 
BxoAaM ajieMCHxa BbixoA KOToporo cocah- 

HeH CO BXOAOM 6jI0Ka naMHTH, BUXOAbl KOXO- 

poro noAKJiioMeHbi ko BTopuM BxoAaM cooxBex- 

CXByiOlUHX 6AOKOB 3aAaHH51 CKOpOCTH. 

Ha Mepxe>Ke Aana ijiyHKUHOHaJibHaH cxeMa 

yCTpOMCTBa. 

YcTpoHCXBO coAep>KHT 6jiok I naMHTH, 3Jie- 
MCHx M 2, npHBOAbi 3, AaxMHKH 4 nojio>KeHHa, 
6JIOKH 5 KOHxpoAH noAOKCHHw, 6jiokh 6 3a- 

AaHHH CKOpOCXH, ABXMHKH 7 CKOpOCXH, CyMMB- 
XOpU 8, yCHAHXCAH 9. 
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ycTpoHCTBO KOHTypHoro ynpaBJiCHHH pa6o- 
Taex cjieAy»ouu.HM o6pa30M. 

ilJlfl BOCnpOH3BeAeHHH ABH>KeHHn HCnOfl- 

HHTCJibHoro opraHa npoMbiuiJieHHoro po6oTa 
Ha OMepeAHOM HurepBa^e Me>KAy onopHbiMH 
TOMKaMH BejiHMHHbi cooTBeTCTByiomMx npHpa- 
uieHHH no peryjiHpyeMbiM KOopAHHaraM noAa- 
iOT H3 6AOKa 1 naMHTH Ha 6jiokh 6 aaASHHSi cko- 
pocTH, OTKyAa cHPHajiu. nponopuHOHajibHbie 
yKasaHHfaiH sejiHqHHaM npHpaiueHHi). nocryna- 
Kxr Ha cyMMaTopfai 8 h Aajiee nepea ycHJiHre- 
jiH 9 — Ha npHBOAbi 3. 3th Hce CHrHaJibi ne- 
pe3 6jiok 6 saAaHHH CKopocxH nocfynaiOT b 
6j\ok 5 KOHTpoJiH nojio>KeHHH. ripH pa6oTe 
Ka>KAoro npHBOAa 3 AaxHHK 7 ckojjocth BbiAa- 
ex Ha cywMaxop 8 CHCHaji o6paxHbH CBfl3H no 
cKopocTH, 3a cMex Hero o6ecne^HBaexcH noc- 
XOHHCXBO cKOpocTH npHBOAa 3 *ka>KAOH pery- 

AHpyCMOH KOOpAHHaXbl B COOXBCXCXBHH C BCJIH- 

MHHOH npHpaiueHHH Ha AaHHOM HHxepBa^e no 
AaHHOM peryjiHpyeMOH KoopAHHaxe. flocKOJib- 
Ky cKopocTb ABH)KeHHH no KaJKAOH peryjiHpye- 
MOH KoopAHHaxe nponopuHOHajibHa BejiHMHHe 
npHpameHHH hb AaHHOM HHxepBajie, xpaexxo- 
pH5i ABH>KeHH5i HcnoJiHMTeAbHoro oprana mc^k- 
Ay onopHbiMH ToqxaMH 6yAeT HHxepno-iHpo- 
Baxbcn. B 6jioKe 5 KOHTpoji« nojiOMceHHH ocy- 
mecxBAflexcfl cpaBneHHe saAaHHoro h oxpa6a' 
xbiBaeMoro nepeMemeHHfi. B KOHue oxpa6oxKH 
HHxepBajia Me>KAy onopHbiMH roMKaMH Ka^KAuA 
6jiok 5 KOHxpoAfl noAO>KeHHR BbiAaex na 6aok 
6 saAaHHfl CKopocTH H Ha aneMCHT Vi 2 CHr- 
Ha/i OKOHqaHH5i, OTpaSoTKH nepeMemcHHH Ha 
AaHHOM HHT^peajie. SjieMenx M 2, no^yMHB xa- 
Kofi CHrnaA co Bcex peryjiHpycMbix KoopAHHax, 
BWAaex B 6jiok I naMHXH cnrnaA, no KoxopoMy 
Ha 6jiokh 6 saAaHHH cKopocxn nocxynaiox co- 
oxBexcxByfomne BejiHMHHbi npHpameHHH omc- 
pe-AHoro HHxepBajia. 

TaKHM o6pa30M, HcnojiHHxejibHbiH opraH 6y- 
Aex ABHraxbCfl no saAaHHOH xpaeKxopHH. Cko- 
pocxb ero ABH»<eHMfl Mo^ex 6bixb cxa6HJiH3H- 
pOBana nyxeM nporpaMMHpoBaHHH c Hcnojib- 
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30BaHMeM npHHUHoa pasHbix HNxepsaiiOB, x. e. 
nyxeM aanHCM oenHMUHbi npHpauieHHH no yn- 
paanneMbiM KOOpAHHaxaM. b paBHOOxcxonuiHx 
xoMKax xpacKxopHH H oxpa6oxKM 3XHX npespa- 
tueHHA 3a paBHbie npoMe>KyxKH BpeueHH. 

HcKJifOMeHHe cj]o>khoh npoueAypw buhhc- 
jieHMfl npoMe^yxoMHbix 3HaHeHHM cHrnaAOB, 
noAaBaeMbix Ha npHBOA b HHxepaaAax HHxep- 
nojiHUHH, no3BOJinex 3HaMMxeyibno ynpocxHXb 
ycxpOHCXBO Aii« KOHxypHoro ynpaBJicHHH npc- 
MbiUJJieHHbiM po6oxoM. 

<PopMyAa U306p€TeHUH 

YcxpoHCXBO A^H KOHxypHoro ynpaBJieHHfl 
npoMbiiiiJieHHbiM poOoTOM, coAep>Kamee 6^ok 
nawHXH H no Ka>KAOH pery^HpyeMofi KoopAHHa- 
xe nocjieAOBaxejibHo coeAHHeHHbic cyMwaxop, 

yCHJlHXe^lb H npHBOA, CBHSaHHblH C AaXMHKOiM 
nOJTO>KeHHH M AaxqHKOM CKOpOCXH, BWXOA KO- 

xoporo noAKJJK)MeH k nepsoMy bxoav cy.MMa- 
xopa, oTAUHaioineecH xcm, hxo, c uejibK) ynpo- 
uieHHH H noBbiiiieHHH HaAe>KHocxH ycxpoHCXsa. 
OHO coAep>KHX a^CMCHX H H no Ka>KAO)l perv- 
jiHpyeMOH KoopAMHaxe nocACAOBaxejibHo coe- 
AHHeHHbie 6aok aaAanHR CKopocxM h 6jiok 
KOHxpojin nojio;KeHH5i» BropoA bxoa Koxoporo 
noAKAioqeH k BuxoAy AaxHHKa noAo^eHHS, a 
nepBbiH BbixoA — K nepBOMy BXOAy 6AOKa 3a- 

AaHHH CKOpOCXH, BXOpOH BblXOA KOXOpOFO COe- 

AHHCH CO BxopbiM BXOAOM cyMMaxopa, BXOpbie 
BbixoAbi 6J10K0B KOHxpoFiH nojio>KeHHn noAK.nio- 

MCHbl K COOXBCXCXByiOlUHM BXOAaM SAeMCHXa 
H, BblXOA KOXOpOrO COeAHHCH CO BXOAOM 6j\0' 

Ka naMHXH, BbixoAU KOxoporo noAioiiOMeHbi ko 

BXOpbIM BXOAaM COOTBeXCXByiOiUHX 6jlOKOd 3a- 
AaHHH CKOpOCXH. 

MCXOMHHKH HH(j)OpMaUHH, RpHHHTbie BO BHH- 
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